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‘ttached hereto is e report entitled "Stratligraphy
of the Camsell Bend=Fort Wrigley Arca", by feorge Dann, The
report, recounting Nann's observations in the area during the
sunmer of 1953, is illustrated by five maps, one cross section,
five plates, and seven graphical columnar sections,

The report contains descrintions of the Cambrian,
Silurian, Devunian, and Cretaceous formations and points out the
problems of correlation between this and adjacent areas, Porous
sones in both Devonian and Silurian rocks are described, and cer-
tain zeneral structural observations are presented,

Dann recommends the drilling of a well on rigley
anticline and points out three known porous zones that might be
encountered, and also the possibility that reef might be found in
the Simpson shale,

In the field Dann was assisted by J,P, lanry, and
I am »ble to say, f'rom riy own observations, thet both deserve
comnendation for the pood will and determinstion with which they
pursued their work,

F.0, FOX
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STRATY ALY  OF  THD  CAMSEL  BEND
FCRT WHIOLEY ARTA

INTRODUCTION

In 19%2, three field parties, under the supervision
of Mr, ¥,R,8, Henderson of British American 0il Company, ocarried out a
program of surfa¢e oxploration within and adjacent te reservations
held jeintly by Hudsem's Bay 0il and fas Company Limited and 3ritish
American (il Cempany in the Northwest Territories, In 195% this work
was ocontinued by two field parties under the supervision of Dr, F,G,
Fox of Mudson's Bey 0il and Gas Cempamy Limited, The field parties
were oomposed of geologists of Hudson's Bay 041 and Nas Company Limited,

LOCATION OF PROJICT ARFA

The area explored during the past season borders the
usckengie River on both sides from Cwasell Bend north to the mouth of
the Redstone River, This area has a length, in a northesouth direoc-
tion, of approximately 130 miles and an average width of approximately

35 miles,

TRAMSI'ORTATICN

Three modes of transportation were used, For moving
the main camp from one site to another aleng the Mackenzie, the parties
were equipped with a large boat and barge, A Beaver seaplane owned by
Hudsen's Bay 0il and Gas Company Limited and pileted by Mr, Rarry Winny
was used for weekly food and mail service, for large scale recennaiss~
ance work, and, to some extent, for oarrying parties to and from work,
A Bell helicepter, which was rented from Associated Airways for the
season and which was pileted by !r, Charles £, Ferber, was used to
oarry partios to sand from work and for small scale recounaissence (oo

Plate 1A), Two cances squipped with outboard engines were also availsble,
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CULTURE

The people of the area are mainly Indians of the
Slavi tribe, They are engaged for the most part in trapping, A
few white people 1ive in the areca and include trappers, Army Signal
Corps personnel and a Hudson's Bay Company factor,

The principal settlement in the area is Fort Wrigley,
situated on the Mackenzie River about 65 miles north of Camsell Bend,
In addition there are several Indian settlements along the lackenzie,

An Army Signal station is situated near Fort Wrigley
at a Canadian Pacific Airlines airport, Weekly scheduled flighte are
provided during the summer months,

PREVIOUS WOK

A geological reconnaissance of this part of the lac-
kengie was first made by R,G, MoConnell in 188g, 1In 1921 a large
scale reconnaissance was carried out by G,5, Hume and M,Y, Williams,
Thie work was continued by Hume in 1923, Geologists working on the
Canol Project in 1942 and 1943 did oconsiderasble work in the area,
Since then reconnaissance has been carried out over various parts of
the area by parties workinz for oil companies,
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GENERAL GEOLOGY

Cambrian (1)

At dount Kindle, which is approximately 14 milees in
& northeasterly direetion from Fort Wrigley, a thrust faulted fold
has exposed a large section of Cambrian rocks, The section measured
on the east side of Mount Kindle on Trip 20 is as follows:

| Thickness Lithology
in feet
liount Cap Formation

s 4250 + Quartsite, white, pink and deep purple in irregular

bands, fine grained, dense, cross tedded, thick
bedded to massive, weathers in subdued shades
of above colors,

and
Sandstone, quartsitic in part, white to various shades
of red, oomposed of medium to coarse grained,
subrounded quartsz, thick bedded to massive;
weathers out, in part, in rude oylinders of vare -
ying sise, oconsiderable iron oxide in the cement,
some intergranular porosity,

-~

425 + Total observed thickness of partial section,

Mount Clark Formation

110' Shale, dark grey, slightly olive grey laminated in
part; fissile, brittle, oontaining hard ferrugi=-
nous interbands and finely disseminated brown
iron oxide within the shale, weathers medium grey,

655" Shale, light and dark grey laminated, fissile inclined
toward platiness, hard, weathers medium grey,
with numerous interbands up to three feet thick
which are hard and highly quartsitic and/or
ferruginous, occasional interbands of white, fine
grained quartsite containing considerable ferru-
ginous material,



Thickness
in feet

10¢

70

25

907"

30!

20"

110

8

Lithology

Quartzite, greyish-white with red streaks, {ine grained,
thick bedded, dense, weathers groyishe-white, con=-
tains black botryoidal hematite in nearesurface
cavities,

Sandetone, quarteose, light grey, friable, composed of
subrounded to subangular quartz grains of veri-
able size with a ferruginous cewment, thick bed-
ded, weathers yellowish grey,

Sandstone, as last above but thin bedded and platy,

Quartsite, greyish white with red streaks, fine grained,
dense, thick bedded, weathers greyishewhite,

Sandstone, quartzose, brown dus to iron stain, ferrugi-
nous oement in part, variable grain sige, sub-
rounded greains, dense, medium to thick bedded,
weathers varioue shades of brown,

Quarteite, greyishewhite, with red streaks, fine grained,
dense, thiok bedded, weatherse greyish white, with
considerable disseminated brown iron oxide,

Total observed thickness

Lone Land Formation (See Plate €)

Covered interval,

Shale, hematite red, fairly fissile, with frequent hard
quartsitic interbands up to six inches thick,
weathers hematite red,

Dolomite, silty, greenisheblue, very fine grained, thin
platy bedding, weathers rusty brown, with inter-
bands of greenishebrown shaly material which become
very frequent towards the baso,

Sandstone, moestly quartsitic with some ferruginous ocement
in part, pirkish white with reddish=brown mottling




Thiokness
in feet

251

501

8!

10!

6!

14

27

102"

10!

25'

Lithology

due to disseminated iron oxide, variable pgrain
sige, grains are subrounded, grades alongz and
aoross strike into conglomerate which has sandy
matrix with variable colored quartz and shale
pebbles both rounded and angular,

Dolomite, and shale as seocond last above,

Shale, light and derk grey laminated, slaty habit, hard,
brittle, grading along and aoross strike into
yellowish=grey, ferruginoues, shale,

Sandstone, grey, fine grained, composed of well rounded
quartz grains with ferruginous cement, medium to
thiock bedded, weathers dark grey to rusty brown,
with abundant paperthin bands of dark, fine
greined material parallel to bedding,

Sandstone, grading into cenglomerste as fourth last above,

Argillite, greenishegrey varying to slightly reddish grey,
very fine rained, dense, hard becoming softer to-
wards base, thin bedded, with are irregular
quarts veins and disseminated iron oxide,

Quartsite, medium grey varying to light grey va ,ing to
pink, very fine grained, dense, thick bedded,
weathering various shades of pinks end rusty browns,
containing, in part thin dark shaly interbands,

Quartzite, slightly argillaceous, somewhat metamorphosed,
grey to greenish grey with dark grey laminations,
fine grained, hard, thin bedded, with interbands
of dark grey, thinly platy shale and soft, lumpy,
yellow, ferruginous shale,

Quartsite as seoond last above interbedded with quartsite
and shale as last above,

Shale, slightly silty, hematite red, fissile, fairly hard,
weathers deeper red, with disseminatod brown iron
oxide,

Interbedded quartsites and shale as seocond last above,




Thickness Lithology
in feot
10! Shale, red, as second last above,
LI Quartsite, argillite and shale as second last above,
120¢ Quartgite, white varying to zrey, varying to pink, fine

grained, dense, thin bedded to medium bedded,
weathers light rusty brown,

interbedded with

Sandstone, quartzitic, white varying to pink, varisble
grain sise becoming almost oonglomeratic in part,
dense, thin bedded to medium bedded, weathering
1light drown

interbeddec with

Arzillite, greenish grey, fine grained, medium bedded
with occasicnal interbands of red, thinly platy
shale,

50° Sandstone, quartsitic in part, ferruginous in part,
white to greenish white, variasble grain sise,
dense, medium to thick bedded, weathering greyish
white to rusty brown,

interbedded with

Argillite, greenishegrey, fine grained, dense, thin
bedded, weathering rusty brown,

interbedded with
Shale, hematite red, thinly platy,

12 Sandstone, quartzitic in part, ferruginous in part, argi-
llaceous in part, white to greenish white to pink-
ish white, variable grain sise, dense, thiock bed-
ded, weathers varying shades of grey and brown,

3! Argillite, sandy, greenish grey, fine grained, dense, thin
bedded, weathers rusty brown,

interbedded with

]




Thiockness
in feot

2851

420"

P"S'

25!

225

Lithology

Shale, hematito red, thinly platy, hard,

Sandstone, quartzgitic in part, ferruginous in part,
argilleceous in part, white to greenish white
to pinkish white, variacle grein sige, dense,
thick bedded, weathers varying shades of grey
and brown,

interbedied with

Argillite, greenishe=grey, fine grained, dense, thin
bedded,

interbedded with
Shale, hematite red, thinly platy, hard,

Shale beocomes inoreasingly predominant towards 120
feot and below that sandstone becomes increas-
ingly predominant towarde base,

Shale, sandy in part, hematite red, chunky to blocky
with some inolination towards platiness, hard,
weathers deeper red, with frequent thiok
(1'=3') interbands of hard, hematite red, very
sandy argillite and rarer interbands of vari-
able colored, variable grained, impure sandstone
and quartsite; heavily copper stained in part,
occasional interbands up to three feet of soft,
greenish yellow, argilleceous material,

Argillite, greyishe-green to grey, thinly platy, hard,
brittle, weathers groenish-yellow, with occa-
eional interbands of sandstone, gquartzite and
red shale as last above,

Shale, red with arzillite interbands as second last
above,

Interbedded sandy shales and argillite of various shades
of grey and green, sandy in part, with some inter-
bands of red shale increasing towards the base,

Shale, sandy in part, hematite red, chunky to blooky
with some inclination towards platiness, hard,




Thickness
in feet

80"

18

22"

ps"

790°

65"
27
15!

L1ithology

weathers deeper red, with frequent thick (1'=3')
interbands of hard, hermatite red, very sandy
argillite and rarer interbands of variable colo-
red, variable grained, impure sandstone and
quartsite,

Argillite, sandy, hematite red varying to durk grey,
fine grained, dense, thick bedded, weathers dark
red,

Argillite, sandy and ferruginous in part, green, very
fine grained, dense, thick bedded, woathers greene
ish brown,

Argillite, sandy, hematite red with thin grey laminations,
fine grained, dense, thick bedded, weathers dark
red, with numerous small vugs partislly filled
with malachite eorystals,

Argillite, sandy and ferruginous in part, green with
irregular red color bands, very fine grained, dense,
thick bedded, weathers greenish«brown, with thin,
wavy, irregular sandstone interbands,

Shale, heuatite red, chunky, hard, weathers deeper red,
interbedded with

Argillite, sendy in part, hematite red, very fine grained,
mediun bedded, weathers deeper red,

At 575' several irrogular bands of conglomerate with red
ferruginous matrix and well rounded to subangular
pebbles, predominately quarte, ranging from 1 mm
to 1/4" in size, At T50' several bands of grey,
sandy, argillite,

Covered interval

Red shale and argillite as above,

Argillite, calcarocous, sandy, green, very fine grained,
hard, medium to thiock bedded, with thin wavy,
light pink streaks roughly parallel to bedding,




Tnickness
in foet

52°

90

25!

A

35

53¢

150!

20

45"

30

170°¢

Lithology

Covered interval,
Shale, hematite red, chunky, hard, weathers deeper red,
interbedded with

Argillite, sandy in part, hemeatite red, very fine grained,
medium bedded, weathers deeper rec,

Transition sone between shale and argillite section
above and sandstone section below,

Sandstone, light greyish green, fine grained, dense, vari-
eble bedding, composed mainly of subrounded quarts
graine with considerable iron oxide and probably
argillaceous material, weathers dull green and
rusty brown,

Red shale with some interbands of sandstone as last above,

Argillite, calcareous, green, very fine greined, hard,
medium to thick bedded with occasional interbands
of red shale and variable colore‘ sandstone,

Covered interval,
Argillite, ocalcarsous, sandy, grey, very fine grained,

medium bedded, with occocasional wavy dark grey
laminations,

Covered interval,

Shale, green, fissile, brittle, weathers rusty brown,
with some interbedded, ~reenish brown, fine grained,
impure quarts sandstone,

Shale, caloareous in part, hematite red, hard, thinly
platy, with occasional grey laminations,

interbedded with

Argillite, calcareous in part, hematite red and green,
fine grained, thin bedded,




Thickness
in feet

300!

605"

150!

4,843

e 10 =

Lithology

interbedded with

Sandstone, quartgose, calcareour, greyish=brown, fine
grained, thin bedded, weathers dull brown,

interbedded with

Shale, green with brown laminations, platy, brittle,
weathers yellowish-green,

Covered interval,

Sandstons, shale and argillite section as ahove, In
top 250" sandstone and green argillite predomi-
nate with sandstone deoreasing until it is
negligible at the base,

Argillite, very oalcareous, grey to green, medium bedded

with oocasional interbeds of red and green shale,
ocontorted and sheared in part,

Total observed thickness of partial section,

A short distance to the scuth of Mt, Kindle the grey

shales near the top of the seotion thin out and disappear, This would
indiocate an unconformity and the base of the lMt, Cap formation is placed
above these shales, The top of the lLone Land is placed at the top of the
red and green shale and argillite section, The ¥t, Clark and Lone Land
formations are assigned Canbrian age on rather sketchy evidence, It may
be that they are of Precambrisn age, It is of academic interest in this
oonneotion that the it, Clark and Lone Land formations bear a striking
physical resemblance to parts of the great Beltian succession of Waterton
Lakes area in southern Alberta,

A few miles to the southwest of Mt, Kindle the above sec~

tion passes under another mountain, At the base of this mountain on the
east side a structureless mass of red and greenish grey, shaly, gypsif-
erous material was found, X,Y, Williams named this the Saline River
formation and placed it in the Ordovician, but later changed his mind and
placed it in the Cambrian, It overlies the Mt, Cap formation in the above
section and underlies the Franklin Mountain fermation of the Lower 8ilur-

ey O
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jan, The lewsr pert of the Franklin “ountain is obscured by talus at
this point and the cortact could not be found,

Ordoviecien

No rocks of Ordovician age ware identified in this
aerea,

Silurian

3{lurian rooks occur mainly in the mountain ranges of
the area, The Franklin Range in the emstern part of the area consists
alnost entirely of Silurian strata, To the wust of the Mackensie, the
Lone Hountain formation of the Upper Silurian forms the front scarp of
the Camsell Ramgs, 7he Silurian has been divided as rollows:

(Bear Reek Facies
Upper Silurian -  Lone lountain (y,., sountain (Restricted)

Middle Silurian - Vount Xindle

Lowor Siluriar - Franklin lountain

On a mountain about 2 uiles southwes* of lount ¥indle
the following seetion was measured on Trip 26,

Thicknesa Lithology
in feot
Mount Xindle Formation

175¢ Linostons, dolomitic, grey, medium to coarsely erysta-
1lline, reefy in part with numerous small vuge
filled in part with secondary caloite and quarts
and pyrites thick bdedded to massive, with abune
dant corals, gives off fetid odor vhen struck,
FOSSILS = N7, T, '5% = 26 o1, ;

5% Covered interval,

- M————
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Thicknese Lithology
in feot

20 Licestone, colomitic, argillaceous, grey, finely
cryctalline, vuggy in part, thin bedded, rubbdbly,
fossiliferous = brachinpods, weathers yellowirh
grey.

CCSILS « N,y '5% « 206 F12,

85 Covering interval including contact between lMount Kindle
and Franklin Mountain formetions,

335¢ Total observed thickness of partiel section
Franklin Mountain Formation

15 Limestono, dolomitic, ailty, light grey, finely orystalline,
dense, thick bedded, weathers light grey and medium
grey, with coarsely orystalline secondary dolomite,
calcite and quarts in irregular veins,

30* Covered interval,

17 Limestone, dolomitic, light to medium grey, slightly rede
dish in part, fine grained, dense, medium bedded,
woathers yellowish grey,

22" Covered intervel,

15 Limestone, dolomitic, brownish-grey, finely orystalline,
dense, thin to medium bedded, platy, weathers
medium grey to light brownishegrey,

TO? Covered interwval,

15¢ Limestone, dolomitic, as last above, but slightly reddish
in ocolor,

165" Covered interval,
26! Limestone , dolomitic, light grey , medium to coarsely ory-

stalline, dense, variable bedding, weathers brownish
grey.




Thickness Lithology
in feet
10" Linestone, dolomitic, silty, light brown with thin

grey irregular streaks, finely crystalline,
dense, medium hedded, wrathers yellowish=brown,

175! Covered interval,

14! Limestone, dolomitic, argillaceous, grey, finely ory-
stalline, occasional porosity infilled with secondary
caloite, medium bedded, weathers light grey to
greyish brown, with some shaly interbands,

40" Limestone, dolomitic, light grey, reddish in part, finely
orystalline with small segregations of coarsely
orystalline material, medium to thick bedded,
weathers medium grey to yellowishebrown,

10 Limestone, dolomitic, grey as second last above,

85" Limestone, dolomitic, medium to dark grey, very finely
orystalline, dense, medium bedded, weathers dull
grey.

interbedded with

Limestone, dolomitic, medium grey, medium crystalline, 7
with eccasional vugs, weathers light grey,

1! Breccia consisting of brown dolomitic siltstone fragments,
often lenticular, in a dark grey, dolomitic, sandy
matrix, very porous,

551 Interbedded dolomitic limestone as second last above,
brecciated in part, occasional out - and - fill
pattern,

AT Limestone, dolomitio, light grey to olive grey to medium

grey, with occasional wavy pinkish bands, finely
erystalline, vuggy in small part - vugs usually i
contain coarse orystals of dolomite and/or caloite, :
thin to medium bedded, weathers varying shades of
grey and yellowishebrown, brecciated in part, 30'
from top a narrow band of siltstone breccia,

812 Total observed thickness of partial seotion,




The ocontact between the lount ! indle formatior and the
Pranklin lountain fornation has been placed by the writer below the
lowermost fossil bearing strasta, The fossils collected ahove this con-
tact have not yet been identified, but #illiame oclassified them as
Niararan, or “iddle Silurian in age, There is a covered interval of
approxinately 400 feet below the above section and above rocks which
were identified as belonging to the Saline River formation of the Tam=
brian, This interval was littered with fragments of roddish and brown- ]
ish shely dolemitic limestono which may bs from the "shales" whioch ‘
%{1liams described as belonging to the Pranklin Yountal - formation,

Near the southerm end of the Prarklin Pange, where the

mounteins are cut by Piver-Between=Two-.ountains, the followlns gection
was measured on Trip 3%

Thieckness Lithology 4

in feet »
Bear Rook Facies 1
59! Dolomite and dolomitic limestone, dark brownish grey,

fine to medium orystalline, dense, slmost en-
tirely brecciated, breccia blocks vary in eise
from infinitesimal to several feet with a limy
matrix, breoccia is cavernous, overall weather~
ing color is yellowish grey, with considerable
secondary oalcite and dolomite,

50°¢ Total observed thickness of partial section,

Lons !lountain Formstion (festrioted)

65" Covered interval, |

105 Limestons, slightly gypsiferous, <ark brownish-grey
mottled in part with light yellowish rrey, med-
ium orystalline, very porous - poroe range in 1
size from infinitesimal to several inchee in
diameter, massive, wentheras mottled greve and
yellowish browns, some solution breccias in
fractures and on exterior of outecrops, bitumi-
nous in part,

elo M Limestone, dolomitic, dark brownish grev, mediim oryetalline,
dense, thin to medium bedded, weathers light grey,

)
!




Thickness
in feet

65"
5
90"

8T

85¢

BEY

10*

251
30!

15¢

30°

70!

Lithology

becomes interbedded near base with light browne
ish grey porous dolomite,

Covered interval,
NDolomite, dark brownish grey, as last above,
Covered interval,

Dolomi te, dark brownishegrey as last above, interbedded
with light brownishegrey dolomite,

Dolomite, slightly gypsiferous, elightly pirkish light
brownishegrey, finely ocrystalline, dense, medium
to thick bedded, weathers dark grey and yellowish
brown, occasionally faintly laminated, occasione
ally slizhtly brecciated,

Covered interval,

Dolomite, dark brownish grey, medium crystalline, dense,
thin to medium bedded, weathers light grey,

Covered interval,

Dolomite, slightly gypsiferous, light grey and dark grey
laminated, medium orystalline, dense, medium bed-
ded, weathers light grey, with irregular bands
and nodules of light chert, some secondary quarte
crystals in fractures, some finely disseminated
pyrite throughout rock,

Dolomite, medium grey, coarsely orystalline, dense, med-
fun to thick bedded, weathers dark grey, somewhat
friable, with some secondary caloite,

Covered interval,

Dolomite, brownishegrey, medium to coarsely orystalline,
porous in part = pores largely infilled with
seoondary caloite and dolomite, thick bedded,
fossiliferous, occasional light chert nodules,
FOSSILS - N,%,T., 'S3 « 33 FD]




Thickness ILithology
in feet

10¢ Dolomite, 1i;:ht, slightly pinkish grey, finely crystae-
lline, dense, thin to medium bedded, weathers
yellowish grey,

Covered interval,

Dolomite, brownishe;rey, medium to coarsely crystalline,
porous in part - pores mostly infilled with seo-
ondary calcite and delomite, thick bedded, weathers
derk grey,

Covered interwal,

Dolomite, brownish grey, as last above,

Covered interval,

Dolomite, brownich grey, as last above,

Total observed thic' ~sss of partial section,

The above section is placed in the Upper Silurian Lone
Mountain formation, The breccia at the top of the seetion oontinues up-
ward for several hundred feet and is separated frem the overlying Middle
Devonian rooks by about fifty feet of cosrsely orystalline, reefy delomite,

About twen*y miles northward along the range, the followe
ingy seetion was measured on Trip 18

Boar Roek Facies (See Plate 5A)

Dolomite, dark grey, finely orystalline, almost oompletely
brecoiated, brecoia fragments range in sisze from
{nfinitesinmal to several feet and are surrounded
by a very fine grained, grey, porous, slightly sandy,
liny matrix, breccia is very vuggy in part, overall
woathering celor is dark brownishegrey,

Total observed thickness of partial sesction,




Thickness
in feet

119*

80"

31!

100

80!

50!

430"

Lithology

Lone liountain Formation (Restricted)

Limestone, dolomitic, silty, slightly gypsiferous, med=
ium to light brown, finely orystalline, dense,
variable bedding, weathers yellowishegrey, with
oonsiderable secondary calcite in fractures,
frequently laminated, brecoiated in part,

Limestone, dolomitic, slightly gypsiferous, light creamy
grey, finely crystalline, dense, variable bedding,
weathers yellowish grey, with considerable secon-
dary caloite in freotures, brecciated in part,

Limestone, dolomitic, as svcond last above,

Limestone, dolomitic, silty, gypeiferous, light grey,
finely orystalline, occasional pin=-point porosity,
variable beddiny, frequont reddish streaks and
irregular spots, brecciated in part,

Dolomite, gypeiferous, medium grey with fine light grey
laminations, very finely orystalline, occasional
oclusters of fine pores and rare single wvugs up to
2" in diameter, variable bedding, ocoasional fine
pyrite cubes, brecciated in small part, weathere
various shades of yellow and grey,

Limestone, dolomitic, greyish=brown, medium orystalline,
ocoasional small vugs, medium to thick bedded,
weathers light grey to yellowish brown, ococasion-
ally grades along strike into coarsely crystalline,
porous dolomite,

Total observed thiockness of partial section,

The brecoiated mne at the top of the above seotion is bee

lieved to be equivalent to the bdreccia at the top of the River-Betweene
Two=liountains section, and is roughly equivalent to the Bear Rook forma=
tion of the lower Mackensie region,




/4ddle Devonian

The Middle Devonian outorops in the southern part of
the area are restricted to the Camsell Mountaine, Here, ¥iddle Devone
jan crowns the Cameell fault scarp for its entire length. (See I'laten
2A and 2B), Some Middle Devonian limestone was observed on the North
Nahanni River (See Plate 1B) but was not examined in detail,

From the top of loGern Isgland northward exposures from

the river eastward to the west fringe of the Franklin Range consist of 1
Middle Devonian limestone, The name Ramparts formation, which has been
given to the ifiddle Devonian limestones of the Norman Wells area, heas 1
been applied to the entire iddle Devonian sequence in this arca,
(This usage may not be strictly sccurate but it 18 convenient and will
serve until some better name is found), It consists mainly of lime=-
stone with frequent coral horizons and cocasional shaly interbands,

At or noar the contact between the Ramparts and the Lone liountain,
wherever it was seen in the area, there is a varying thickness of por-
ous, coarsely crystalline dolomite or calecite,

The only Ramparts sections that the writer examined in

detail were in the vicinity of Wrigley, on Trip 28, At Roche=Qui-
Trompe-a-L'eau, a faulted fold, the following section was moasured:

Thickness Lithology
in feet

Ramparts Formation

130! Limestone, dark grey, very finely crystalline, dense,
varisble bedding, weathers light grey, weathers
rubbly in part, oocasional thin shaly partings
with caloite veins cuttinz the rock at all
angles, fossiliferous, zone of abundant brachio-
pods 105' from top,

FOSSILS = N,%,T, '53 - 28 FDY,

10¢ limestone, grey, medium to coarsely crystalline, dense, i
thin bedded, platy, weathere light grey, ;
215" Limestone, dark grey as second last above with a 20! ‘
band of s haly thin bedded material from 120' ,‘
to 140',
20 Limestone, grey, reefy, composed entirely of corals,

POSSILS « N,%,T, '53 = 28 FD4,




Thickness Lithology
in feet
1 Limestone, fossil fragmental, coarse grained, with

fine grained dark grey limestone matrix,
FOSSILS = N,W,T, '53 = 28 FD4,

0,2 Thin band composed entirely of bryozosa,
FOSSILS = N.W,T. '5% = 28 FD4,

20! Limestone, dark grey, finely crystalline, dense,
variable bedding, weathers light grey, weathers
rubbly in part, with a few thin shaly partings,

248" Total observed thickness of partial section,

The fault sone lies direotly below the above secticn and
here the rock becomes highly contorted and crumpled, It is oomposed
mainly of secondary calcite with occasional wavy interbands of grey
limestone, Several selenite corystals and pieces of limestone brecocia
were found in the talus, Most of this material is obscured by limy
material which is being aeposited by mmerous hot springe,

Approximately 3 miles upstream from Roche =Qui -Trempe -
a-L'eau on the same side of the river, the following section was measureds

Ramparts Formation

115¢ Limestone, dark grey, finely crystalline, dense, thiek
bedded, weathers medium grey, contains sbundant
reorystalliged caleite in irregular veins, with
oocasional shaly partings, fossiliferous, very
fossiliferous sone 15' from top,
FOSSILS = N W,T, '53 = 28 FDl,

B e

115! Total observed thickness of partial section,

On a small island about a mile-and-a-half upstream from
Wirigley 275' of limestone similar to that in the above section was meas-
ured, It contained a narrow gone of peleeypods and lerge ammoni tes 140"
from the top, and a sone of tetracorals 255' from the top.




Upper Devonian

In this report the subedivisions of the Upper Devonian
as dovised by Hume are used, They are as followss

D7 Third Shale Zone: Dark grey shale,

D6  Athyris - angelica Zone = 1T75'+
rownlshegrey fossiliferous lime-

stone with some shale interbands,

DS Second Shale Zone = 1475'
TBreenishegrey and purplishered
fossiliferous shale with some
limestone,

D4 Leiorhynchus Zone = BOO'¢
Frownish grey, soft, shaly, fossi-
liferous limestone with some shale
interbands and a highly varisble
sand ocontent,

p3 /b2 8%5210n Shale - Fort Creek Shale

son shale was found to vary
considerably in lithology from loca-
1ity to locality, but in general it
is a grey to greenish grey fissile
shale at the to. grading into a dark
grey to black platy shale at the base
with varying silt and lime content,
In the northern part of the area the
Fort Creek Shales, which are blaock
bituminous shalas, are equivalent to
at least part of the Simpson shale,
No Fort Creel shale was examined in
outerop by the writer,

At the foot of the Camsell Range scarp west of the Root
River the following section, presumably faulted, was measured on Trip 13:

Thickness Lithology
in feet
D7 « Third Shale Zone

280! Shale, dark grey, very slightly greenish in part,
chunky with rhombohedral cleavage, weathers




Thickness
in feet

270!

550!

70!

80"

16*

166?

200!

6|

1025 % 50¢

10°'

250!
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Lithology

medium grey and yellowishebrown, with some
iron stain,

Covered interval,

Totel observed thickness of partial section,

D6 - Athyris angelica Zone

Limestone, slightly brownishegrey, medium crystalline,
dense, hard, thin to medium bedded, undulating
bedding planes, weathers vellowish-brown, con-
tains considerable secondary calcite in joints
and fracturcs, fossilirerous, with a few shaly
interbands,

FOSSILS = N,%,T, '53 = 13 FD1

Covered interval,
Limestone as above,
Total observed thickness of partial section,

Covered interval containing Fault,

D7 « Third Shale Zone

Shale, dark grey, chunky wit) rhombohedral cleavage,
weathers medium grey and yellowish brown,

Covered interval,

Shale, dark grey, fissile, weathers various shades of
light grey and yellow, considerably iron stained,
contains a few thin hard limy bands which are
coated with brown iron oxide,

Covered interval,




L e i Lk
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Thiokness Lithology
in feet
40" Shale as last above,
T50° Covered interval,
100! Shale, as last above, but with a few thin light grey
laminations,
220" Covered interval,
95! Shale, as last above,
120 Covered interval,
2516' % 50! Total observed thickness of partial section,

D6 = Athyris angelica Zone

45" Limestone, slightly brownishegrey, medium crystalline,
variable bedding, undulating bedding planes,
weathers yellowish<brown, contains considerable
seoondary calcite, fossiliferous,

FOSSILS « N,W,T, '53 « 13 ¥D2,

451 Total observed thickness of partial section,

The postulation of a fault in the above section was
based on lithological and faunal evidence which indicated the repetition
of the D6 and D7 formations, lore accurate identification of collected
foseile may confirm this postulation,

The true thicknees of the D7 shale gone is difficult to
determine as considerable repetition within the shale itself due teo
smaller faults may be possible, FEvidence of such repetition could be
hidden by the large ocovered intervals, Pronounced crumpling in this
shale was observed near the top of the seotion (See Plate 4B),

On Trip 6 the following seotion, ocourring just north of
the North Nahanni River on the east 1imb of a northesouth trending anti=
cline, was measured (See Plate 3A):




Thickness
in feet

60"

200 & 5

80" % s¢

415!

10

190

50' & 10°

32!

200" & 25

550°¢

- 23 -

Lithology

D6 - Athyris engelioa Zone

Limestone, slightly brownish-grey, fine to medium
ocrystalline, dense, thin to medium bedded,
bedding planes undulating weathers ysllowish=-
broewn, contains some secondary calcite and
finely disseminated brown iron oxide in joints,
with shaly lenses becoming more frequent towards
base, fossiliferous,

FOSSILS =« N,%,T, 'S3 - 6 FD1,

Covered interwval,

Total observed thickness of partial section,

D5 - Second Shale Zone (See Flate 3B)

Shale, dark purplishered becoming greenishegrey in
part towards base, fissile, weathers dark red=-
dish=brown, with abundant brown limestone bands
beooming less frequent towards base, fossili-
ferous,

FOSSILS - N,¥,T, 'S3 = 6 FD2 Bag 1,

Red and greenish grey shale as above interbedded with
shaly, brownish grey, unfossiliferous limestone,

Shale, greenish=grey, reddish-grey in part, fissile,
weathers greenishegrey, with rare hard limy
bands, fossiliferous,

FOSSILS « N,#,T. '5%3 « 6 FD2 Bag 2,

Covered interval,

Shale, greenish grey, fissile, weathers slightly gresne
ish grey.

Covered interval,

Shale, ocalcareous in part, greenish grey, fairly fissile
beooming very fissile towards base, weathering
light grey, with interbeds of slightly argilla-
ceous limestone becoming predominant between 355!
and 400' from top.




Thickness Lithology
in feeot
31 Purplish red, fine greined, varisble bedded fossi-

liferous argillaceous, sandy, limy material,
FOSSILS -« N,%,T, '53 -« 6 FD3,

30! Shale, greenish grey, fissile, weathering light grey,
with numerous grey limestone interbeds,

1480¢ &t 35 Total observed thickness

D4 - Leiorhymchus Zone

260! Limestone, with very sandy and micaceous streaks,im-
pure,brownish grey, medium corystalline, sof't,
dense, variable bedding, weathers various
shades of browns and greys, with frequent grey
or greenish grey shaly interbands, fossilifer-
ous,

FOSSILS - N W,T, '5% « 6 FD4,

2 Purplish red, argillaceous, limy, sandy fine=grained
material,
20" Limestone, as second last above,
510! Limestone, very impure, with streaks of clay material,

bromishegrey to light brown, medium orystalline,
occasionally has granuler appearance, dense,
soft, variable bedded becoming very shaly toe-
wards base with numerous lenses and thin inter-
beds of fine grained, green, argillnceous mater-
{al, fossiliferous,

FOSSILS - N, W,T, '53 = ¢ FDS,

T92? Total observad thickness of partiml seotion,

The contact between the D4 and the D5 in the above sec~
tion was arbitrarily placed at the foot of the shale section, However,
it is a gradational contact and may actually belong higher in the section




above the throe foot hani of red, argillaceous, fossiliforous material,
The position of the contact :may be more accurately defined when the
fossils from the red band have been identified,

Owing to the precipitous nature of the D4 outorop, that
part of the seotion could not be examined in as much detail as was
desired,

A DS seotion occurring on the opposite cide of the North
Nahanni on the east 1imb of the same anticline and separated stratigra-
phically from the above section by an irmeasurable covered interval, was
exanined on Trip 12 (See late 4A), It comprises tho followin; etrata:

Thickness Lithology
in feet

D% « Simpson Shele

1200 Shale, slightly micsooous, medium to dark grey, slightly
greenish in part, calcereocus in part, hard,
chunky with somo rhembohedrel cleavage, weathers
light grey,

45" Shale, dark grey, fissile, hard, occasional cono=ine
oono, weathors mediua grey,

275 Shale, mecdium to derk grey, slightly greenish ;groy in
part, hard, chunky heooming fissile towards base,
raro hard limy handa,

190* Shale, miceceous,dark grey to dark brownisghegroy,
slightly oliveegroy in part, fissile, wathers
light dbrownish grey with numerous thin lenses and
interbands of hard limy material,

105°¢ Shalo, dark grey to black, hard, platy, weathers rownishe
grey, exterior of outcrop stained yellow in part,
heoomes caloareous and inoreasingly harc towards
baso, lowor ten foet contains numerous thin intere
deds of dark grey, finely crystalline limestone,

045" Total observed thiokness of partial seotion,




=== Uppereiiddle Devonian Contact --=

Thiockness Lithology
in feet

Ramparts Formation

10 + Limestone, dark grey, finely orystalline, dense, thick
bedded, weathers medium grey, fossiliferous,
FOSSILS « N,W,T, '5% = 12 FD1,

The contact between the Simpson Shale Formation and the
Ramparts in the above section is conformable and somewhat gradational
in that thin bede of Ramparts - type limestone appear in the lowermost
ten feet of Simpeon, The actual contact however between the shale sec-
tion and the limestone section is shearp and well defined,

Two Upper Devonian outcrops, one of D3 Simpson Shale and
the other of D4 Leiorynchus Zone limestone, were examined about 40 miles
further north on the west bank of the Mackentie River on Trip 30, The
Simpson Shale outcrop consisted of about 300 feet of greenish=grey,
fissile shale weathering dark greenish grey and brownishered with fre-
quent thin hard limy bands, occasional beds of fossil fragmental 1lime=-
stone, rare interbands of dull grey, silty, partly calcareous material
and occasional small ironstone concretions, Fossile from this outcrop
are in N,¥,T, 'S53 « 30 FD1, The D4 outcrop consists of 30 feet of
brownishegrey, medium orystalline, dense, sof't fossiliferous limestone
weathering dull grey. Fossils are in N,W,T, '53 « 30 FD2,

Cretaceous

Cretaceous rocks ococur only in the northeastern part of
the map ares and were not examined in detail although some outcrops
were observed during a structure mapping project which was carried out
in that region, In the Dahadinni and Redstone Rivers area the Creta=-
ceous consists of grey sandstore varying from fine grained to conglom-
eratic and grey shale ocontaining ironstone concretions, fossilized wood
and & few coal seams,




REGIONAL STRUCTURAL F ATUR!'S

Franklin Rﬁ‘o

The Franklin Range begins north of the Willow Lake river
east of the Hackenzie, Here it is a south plunging anticline, Further
to the north it widens out to a broad arch and is complicated by several
thrust faults, the most notebls of which extends northward from juet
north of the River-Between-Two<lountains %o the Ochre River and has its
maximun displacement at Mount ’indle where over 6000 feet of Cambrian
beds are exposed, Below the fault at Mount Findle orumpled and over-
turned Middle Cambrian and Silurian beds were observed (See I'late 6,

PLATE 6

Urag fold and minor fault in lone Land
formation, at base of reunt ¥indle

To the west of the Franklin Range are several north trending undulating
folds which cause a low foothill topography,




Camsell Range

The Camsell Range for the most part appears to be a simple
thrust block in which Upper Silurian and younger strate have been thrust
over Upper Devonian shales and limestones (See Plate 2A), In some loca-
lities, however, the rocks were found to be folded into an anticline
which is asymmetric to the east (See Plate 2B),

The east face of the Camsell Range is a steep scarp which
risee abruptly to as high as 3000 feet from the more or less flat plain
which borders the Mackenzie on the west, The scarp extends northward
from near the North Nahanni River to just south of Wrigley where it dis-
appears, It reappears to the northwest, orosses the river at Roche=Qui-
Trempe-a-L'eau and continues for a few miles in a general northeasterly
direction before dying out ageinst the Franklin iMountains, Behind the
front scarp, to the west, the mountains are caused by north-trending
folds which extend northward to the Redstone=Dahadinni rivers area,

Root River Anticline

In the Root River area a north trending anticline ocours
in Upper Devonian rocks, The exact nature of this anticline towards the
north is not known, although Henderson! has offered several theories in
his 1952 report,

Detailed Structure in Dahadinni River Area

A structural reconnaissance project was carried out by the
writer in an area bounded on the north by the Redstone River, on the south
by the Johnson River and on the east by the Mackenszie River, The weatern
boundary of the area roughly parallels the lLiackenzie River at a distance
of approximately twenty miles,

The principal structural feature of the area is the "Wrigley
Anticline" which Paskevich mapped to the south and which the writer has
tentatively extended northward to beyond the Redstone river, This anti-

. Henderson, W,R,S,, Geological Report on a Portion of the Northwest

Territories, 1952,




cline trends generally in a northwesterly direotion., Several other
folds are present in the area, All of them trend northwesterly and,

in general, appear to plunge in that direction, The folding is quite
gentle in the eastern part of the area but steepens up and becomes

more intense toward the west, Where accurate dips were obtainable they
indicated that the folds are more or less symmetrical, Steep dips were
noted in Cretaceous shales on the west limb of the "Wrigley Anticline"
on Redstone River, but this may be due to slumping,

No evidence of faulting was found in the arca,

CONCLUEIONS
Cambrian

As the Cap lountain section was the only Cambrian section
examined in the Northwest Territories projeot, no correlations can be
made by the writer, Hume and Linkl, in the Canol Report, correlate the
lMiount Cap and Saline River formations with the lacDougall Group in
MacDougal Creek Valley further north, No economic importance, as far
as oil is concerned, can be attached to the Cambrian in this area,

Silurian

A marked difference in lithology and fossil content is
noted between the Silurian section examined in the Nahanni and Camsell
ranges and the section as seen this summer in the Franklin Range, The
massive, brecciated dolomite and underlying bedded dolomite measured
near the south end of the Franklin Kange is taken to be the equivalent
of the Lone Mountain formation which has been seen in the Camsell Range
and examined in detail at Little Doctor Lake, However no brecciated
gone was discovercd in the Camsell or Nahanni Range and the typical

: Hume and Link, “anol Geological Investigations in the Mackenzie River

Area, Northwest Territories and Yukon, Geological Survey of Canada,
Paper 45«16,




rhythmic banding of the Lone Mountain dolomite is absent in the
Franklin lountains section (Ses Plates 2A and 5A)

Below the Lone Mountain formation, the coralliferous
dolomitic 1imestone of the Mount ¥indle formation is not found at
Little Doctor Leake, and conversely, the sandstone section in the No, 2
formation at Little Doctor Lake is not found in the Franklin Renge,
There is a possibility, however, that the narrow silty breoccia band found
in the Franklin Mountain formation at Mount Kindle is a remnant of the
olastic sand section at Little Doctor Lake,

This lack of correlation betwoen the two sections indie-
cates rapid environmental oharges between the two areas of deposition,
There is also the possibility, as the writer mentioned in last year's
report, that the fault blocks of the Nahanni and Camsell Range have
moved a great distance, thus making the present marked lithologic and
faunal changes over a short distance more feasible,

The vuggy, brecciated sone found at the top of the Lone
¥ountain formation in the Franklin Mountains would serve as an excell-
ent reservoir in the northern part of the area where it underlies
Devonian and Cretaceous roocks, Further porosity in the Lone Mountain
was noted below the breccia zone and might provide additional reservoir,

Middle Devonian

The Middle Devonian is easily recognizable throughout
the area by its lithologic character and by its fossil content, It is
also very similar to Middle Devonian whioch was examined at Little
Doctor Lake and on top of the Camsell range, No porosity was discove
ered by the writer, but Paskevich reports good porosity in some Ramparte
outorop near the southemend of Franklin Range, A large sinkhole in
the Middle Devonian in this looality indicates a collapse which is prob-
ably due, in part, to underlying porosity (See I'late 5B), If this poro=
sity were to ooour elsewhere under favorable oconditions it might prove
to be good reservoir rock, The reefy, coarsely orystalline dolomite at
the base of the Ramparte was very porous wherever encountered in this
area and in the Nahanni Range laet vear, While its thiokness is variable
it would undoubtedly prove to be a good reservoir for oil or gas,




Upper Devonian

It has been found that, slthough the Simpson Shale is quite
easily recognizable anywhere in the area, it varies considerably in
certain properties such as gilt and lime content from place to place,
indiocating rapid facies changes throughout the area, A marked change
in 1ithology ococurs to the northeast of the area where the typical
Simpson Shales are replaced by the Fort Creek which probably underlies
much of the northern part of the area as well, The reef which produces
oil at Norman Wells lies within the Fort Creek shale and there is a
possibility that further reef development may take place, possibly within
the map area, Such reef development would provide an adequate o0il reser-
voir,

The D4 Leiorhynchus gzone, where examined in the North Nahaani
River and in the Dahadinni River area, did not appear to contain the
abundance of Leiorhynchids which characterizes this formation along the
Mackengie River and in the Root River area, In the North Nahanui River
region and on the Mackentie River north of Wrigley, the Leiorhynchus gone
was found to have a high sand oontent, This part gives some justifica~
tion for the correlation of the Leiorynchus gone, with Imperial sandstone
formation to the north, While there are possibilities of reef development
in the leiorhynchus zone, it is too near surface even in the northern
part of the area to be considered as a good prospective ®»ne for oil ex~
ploration,

The D5, D6 and D7 formations were examined only in the south=
west part of the area and are not present further north,

RECOM/ENDATIONS

Measurod dips on the Johnson River indicate a closure, in part
at least, of the Wrigley Anticline in that area, As there are several
gones of good reservoir rock underlying this structure, the writer rec=-
ommends the drilling of a test hole on this anticline,

The porous gones that would possibly be encountered in a test
hole drilled in this locality arec as follows (estimated thicknesses are
given where possible):

1. Possible reef in the 8impson Shale /Fort Creek Shale,
2, Porous sones within the Ramparts formation, if any,
3, Reefy dolomite and calcite at the base of the Ramparts: 10'= 200',
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4, Porous Breccia at the top of the Lone iountain formation: 400'- 500',
5., Porous Dolomite below brecia: 100' &

The lowest zone listed above would probably be at a depth of
slightly in excess of 5000',

"]
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A, Helieopter taking off near Upper Devonian D5 Section,
North Nehanni River,

B, Middle Devonian Limestone, North Nehanni River,




PLATE 2

Front scarp of Camsell Range showing Lone Mountain
and Ramparts Formations thrust over Upper Devonian
atrata,

]
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Folded Middie Levonian strata, Camsell Range,




PLATE %

B, Upper Devonian D5 Shale Seo%ion, North Nahanni River,
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A, Dolemite dreccia in the Bear Rock Formation, Franklin |
Moumtains, 3

B, Sinkhole in Miidle Novenian limostons near Franklin
Mountains,
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PLATE 4

Ae  Upper Devenian of the DS Permatien everlying Middle
Devenien limertens, North Nahamni River,

B, Crumpled Upper Devomian Shales of tho N7 Formation
below the Camsell Fault,
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